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"■HE UNITED STATES OF .--"ERICA 
AND THE GEOLOGICAL SURVEY OF 
THE DEPARTMENT OF INTERIOR OF 
THE UNITED STATES OF AMERICA 
AND THE STATE SEISMOLOG1CAL BUREAU OF 
THE PEOPLE'S REPUBLIC OF CHINA 
FOR SCIENTIFIC AND TECHNICAL COOPERATION 
IN EARTHQUAKE STUDIES 



The National Science Foundation of the United Stetes of 
America, the Geological Survey of the Department of the 
Interior of the United States of America, and the State Seis- 
mological Bureau of the People's Republic of China (hereinafter 
referred to as the Parties) , in accordance with the Agreement 
between the Government of the United States of America and the 
Government of the People's Republic of China on Cooperation in 
Science and Technology, signed in Washington, D.C., on January 
31, 1979, agree in this Protocol to pursue cooperation in the 
fields of earthquake prediction, earthquake hazards evaluation, 
earthquake engineering, and other basic and applied studies of 
earthquake phenomena as follows: 

ARTICLE 1 

•x 

The Parties agree to conduct exchanges and other coopera- 
tive activities on the basis of equality, reciprocity and 

mutual benefit. • 

^-* 

ARTICLE 2 

The Parties agree that cooperation may include such areas 
of mutual interest as acquisition, interpretation, and 



evaluation of Geological and geophysical data; installation 
^np operation of geophysical instruments and the processing 
"and interpretation of -data therefrom for the study of earth- 
quakes; application of geological and geophysical techniques, 
including geologic mapping and tectonic analysis, to the 
study of faults, earthquake source zones, and geologic condi- 
tions that affect the propagation of seismic waves; installa- 
tion and operation of instrumentation for the study of strong 
ground shaking required for progress in earthquake engineering; 
laboratory, theoretical, and numerical studies of the geologic 
and physical processes preceding, accompanying and following 
earthquakes; post-earthquake damage surveys; theoretical, 
analytical, numerical and experimental (both laboratory and 
in situ) studies of structural and soil responses during 
earthquake excitation; fundamental studies directed at a 
thorough understanding of the natural phenomena involved; 
and other areas of mutual interest. 



ARTICLE 



The Parties agree that cooperation may include the 

following forms: 

(1) Exchange, of scientists*, specialists, delegations, 
and of scientific and technical information; 

(2) Cooperative research on subjects of mutual interest, 
including devising and installing of instruments 
and equipment and the analysis of data therefrom; 

(3) Joint organization of scientific conferences, 
symposia and lectures; 



(4) Such other forns of cooperation as are mutually agreed 



ARTICLE 4 



The cooperative activities carried out under this Protocol 
will be subject to the availability of funds and manpower for 
all Parties. The specific tasks, obligations and conditions 
with respect to the above-mentioned activities, including 
responsibility for the payments of costs shall be decided by 
mutual agreement on a case-by-case basis. Each year, the 
Parties shall arrange, through a meeting or exchange of 
correspondence, the exchange of personnel to be involved. 
Upon mutually acceptable terms one Party may send additional 
personnel to the other side. Participants will pay all 
expenses of their dependents. 

ARTICLE 5 

Activities under this Protocol shall be conducted under 
the guidance of the US-PRC Joint Commission on Scientific and 
Technological Cooperation established pursuant to the afore- 
mentioned Science and Technology Agreement. In order to 
implement this Protocol*, each Party shall designate a repre- 
sentative to be responsible for determining the directions 
and scope of cooperation and for ensuring the effectiveness 
of cooperation and exchange. The representatives of the 
Parties or their designated coordinators will, by correspondence, 
consult with each other and define the cooperative activities 
and other related matters. When necessary, a meeting may be 



convened by niutual acretr.r.nt, to consider natters related to 
the iroolementation of this Protocol. 

ARTICLE 6 

Scientific and technical information transmitted by oti» 
Party to another Party under Article 3 of this Protocol shall 
be accurate to the best of the knowledge and belief of the 
transmitting Party, but the transmitting Party does not warrant 
the suitability of the scientific and technical information 
transmitted for any particular use or application by the 
receiving Party or by any third Party. 

ARTICLE 7 

Scientific and technical information derived from coopera- 
tive activities under this Protocol may be made available/ 
unless otherwise agreed in an Annex under Article B of this 
Protocol, to the world scientific community through customary' 
channels and in accordance with the normal procedures of the 
Parties. 

ARTICLE 8 

(1) The specific activities as mutually agreed, and the 
terms under which they will be conducted, including 
financial arrangements, shall be embodied in Annexes 
to this Protocol. New cooperative programs will be 
confirmed by correspondence between the representatives 



-zz - z'r.L-z :~.z ."..-.r.exes *c *. :.is . r ;o:ocol. In -r.c* c^se 
cf -iny .nccrsi-jieric-; > -:-iveen thcr irrirc c: -his 
- ' Protocol and the terr.s cf an Annex hereto, the 
terns of this Protocol shall be controlling. 

12) The National Science Foundation and the Geological 
Survey of the Department of the Interior of the 
U.S. shall coordinate the participation of other 
U.S. agencies and entities, including, but not 
limited to, the National Cceanic and Atmospheric 
Administration, in the cooperative activities under 
thi:= Prorocol. The State Seismological 3ureau and 
the Office of Earthquake Resistance of the State 
Capital Construction Commission of the PRC shall 
coordinate the participation of other Chinese 
agencies in the cooperative activities under this 
Protocol. All agencies' participation in the 
cooperative activities under this Protocol shall 
be restricted by the terms of this Protocol. 

ARTICLE 9 

In accordance with Article 5 of the aforementioned agreement 
signed January 21/ 1979, between the Governments of the United 
States of America and the People's Pepublic of China, the Parties 
agree to roach an accord respecting treatment of inventions, 
discoveries, and information subject to copyright arising under 
this Protocol. Such accord shall be reached within six months 



: ir.e -*itry iritc force of thss Protocol =nc r/rall "?:-cz.me an 

.-.nr.ex h = r r -:c. 
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ARTICLE 10 

Title to any equipment sent by one side to the other side 
shall re-.sin with the sending sice, during or after the period o; 
this Protocol, any Party to this Protocol nay abandon any piece 
of equipment in place without further obligation or transfer the 
title to any other Party on such terms, including sale, gift or 
barter, as the Parties agree. 

The Parties agree to use their best efforts to assist in 
all reasonable ways, efforts by any Party to procure and export 
on coirjnercial terms to the territory of another Party equipment 
that is necessary for this Protocol. 

ARTICLE 11 

This Protocol shall enter into force upon signature, and 
shall remain in force for a five-year period. It may be 
amended or extended by mutual agreement of the Parties. The 
termination of the Protocol shall not affect the validity or 
duration of projects under this Protocol which are initiated 
prior to such termination. 



•S^^ none at Beijing, this 24th day of January. 1380. in 

1^g§& duplicate in the English and Chinese languages, hoth texts 

:^i^**g* ^ing equally authentic. 

HHf " FOR t „e u.s. csouKxa. su-y or ™ «™. "ESSSJ'S 
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ATCD TECHNIQUES FOR EART.H0l3.=iKE PREDICTION 



I . General 

The Durpcse of this annex is to establish cooperative 
Fcier.tific -*rosr2~*s ccncsmed with observed ions o; 
--.•eno-sna -haz are possible :-erthr-a>:e irtz'jrscrs, fcr.c v: th 
techniques of earthquake prediction based on such observations 

A detailed implementation plan, which will specify time- 
table, participants, division of financial and logistic 
srpport, location of observations, techniques of data 
reduction, .-.r ran cements for data analysis, and other 
relevant matters will be prepared by the parties for 
each program. 

II. Potential Research Program s 

The following list suggests some of the phenomena for which 
programs of observation, data reduction, and data analysis 
may be planned. Other phenomena can be added. 

— seismicity: search for techniques for prediction 
using seismic observations 

— deformation: search for possible features of land 
deformation for. use as precursors, including gravity 
measurements, leveling, trilateration, triangulation, 
studies of fault creep (using aligr-T.ont arrays cf 
creepmeters) , and instrumental strain measurements. 



.,_. - rtC ,. flrC ". for the rr.yf::ftl i:=sis of 
an „.l-.- a qu»ke-r* S n.tic effect as veil a. its ?'« ? «,s 
as an =??roach to prediction. 

- 9 eoch«istry of fluid phases: search for ceochemical 

precursors in wells and springs. 

*r-r-r *a- r recur sory hehavior in 
-- veil riDnitormc: ster^r. .©--- = 

- *-.-a*i-i-v« o* vj-tr in veils, 
chances in the level anc cwiuj o* ^«-~ 

- electrical measurements: search for precursory behavior 
in electrical properties as deduced from measurements 

c£ natural and induced electric fields. 
~ fundamental studies of earthquake process and its 
precursory mechanism. 

The initial objective of the joint vor* vill be to supplement 
existing and planned system of earthquake prediction measure- 
ments in two regions of the P*C and thereby increase their 
overall effectiveness. This approach vill lead to »t«l 
advantage in that the Chinese side vill benefit from an 
enhanced instrumental, observation and analysis capability 
and the U.S. side -ill benefit from the experience gained fro, 
the integrated system of observations and from experience 
with Chinese methods of analysis. WorV. vill be focused in 
,, recions:' The Bei jing-Tianjin Region (114 degrees - 120 
degrees E; 38.3 degrees - 41 degrees N ) and the West Vunnan 
!ceiM t9 o.5 decrees - 101 degrees E; 25 degrees - 27 degrees 
ao'int work vill be developed in a step-by-step manner to assu, 
effective utilization of resources, building each new step 
upon the experience gained in previous steps. 



?c rurrli^C'ri e: is \ir.c anc pl^nn^d ir^si: u~~r;te_ :,u:-'::ks ir. 

the ?.aiil::g-Tiunjir. and Western Yur.r.ar. necicr.s, -be U.S. sice 

will provide aareec equipment £nc instrumen taii'jr. , s.nc tram 

i 

Chinese personnel in its operation as agre<?c in the imple- 

- en tins p'ans. Tr.z ??.C sice wijl be responsible for providing 

ca-itsl consirurtion, for mstellins ins-ru^er.ts anc equiprer.r 

and for routine operation, and will bear related costs. 

III. Programs 1980*1981 
1. Seismological Observation: 

(a) The first steps will be to develop the capability of real- 
time detection and location and seismic data analysis for the 
seismic-network in the Beijinc-Tianjin Region and to develop 
a system of portable digital seismic event recorders and 
seismic data analysis for the Western Yunnan Region. 

The real-time detection and location capability in the Beijing 
Tianjin Region will be centered around a computer with the 
analytic capability equal to or greater than a digital 
equipment PDP 11/34. All reasonable efforts will be made 
to obtain a computer with capability equal to or greater than 

a digital eguipment PDP 11/44. The computer will be equipped 

* * * • 

***** A 

with peripherals ^appropriate for seismic data analysis, ana 
other related cooperative research. Detailed arrangements 
for this computer system, including peripherals, will be 
developed based "on technical discussions between the parties 
and available funds. The computer and peripherals will be 
procured in 1980, but the procurement of some may extend into 
1981. A plan to share the maintenance of the computer and 
peripherals will be developed. The capability of the system 



The ivntn :cr Kes:crr Viinnin rrovi.-jce will consist initially 
of 10 digital event recorders with capability ecual to or 
crsater than the Geo tech MCR 600 end a computer with 
analytic" capability equal to or better than a Hewlett-Packard 
Svstesr. 4 55 with peripheral equipment appropriate for seismic 
:cic inalysi£. This equipment will be procures curing 1&H0. 

In 1981, based upon the development of the work in Yunnan 
Province, the capabilities for seismic data analysis and 
iro:sssir;C in cooperative research will be increased appro- 
priately. If efforts currently underway at the USGS to 
develop a programmable hardware device for the automatic 
detection of P-Wave at rivals are successful, if the plans 
of the SSB are to install a telemetered network in Vestern 
Yunnan and if funds are available, one of the USGS systems 
capable of detecting P-Wave arrivals on at least 64 channels 
will be provided for the Western Yunnan Region in 19B1. 

If the work with digital event recorders in Western Yunnan 
proves successful, and if funds are available, the USGS will 
provide 10 digital event recorders with capability equal to 
or greater than the Geote.ch MCR 6C0 for work in the Beijing- 
Tianjin Region in- 1981' or 1982. 

(b) .Mco curing I960, the sides will exchanqe small 
groups of researchers to study the data on e^ch side, to- 
exchange methods of interpretation and research results, 
and to plan experiments using the equipment described above. 



.£* Ii-rin= L;*80 :.h& :':i£ibiiity of jcinr, cefcrr.aiic.i .-.tcsiire- 
::; "*s v:ll be invc-st ::ctc-: . Techniques ro be invest-i-ated, 
>-ith emphasis or. the Western Yunnan Region, will induce the 
installs -ion of a 2 i'c—^snt arrays or creepr«eters to r.sesure 
: -.'clz creep and the esr.ab2isr-:5r.»- c: snall-sraj*- rrijaifcrition 

7.£rCVCrkE. 

If the fsaribility of measuring strain using small-scale 
trija-eration neivorks is demonstrated in 1980, and if funds 
are available, the U.S. side will provide two electronic 
distance measuring devices equivalent to or better than a 
Hewlett-Packard K? 3eOBA in 1981. The Chinese side will 
investigate the possibility of obtaining the services of 
an aircraft to ir.afce measurements of temperature and humidity 
along the line of sight for large-scale triiateration measure- 
ments. If this proves possible, a joint plan for such measure- 
ments will be developed. 

ib) In the second half of 1980, the U.S. will send a small 
group of scientists to China for 2 months to investigate some 
seismic regions in North .and Northeast China. Arrangements 
will be made whereby both sides may exchange during the visit 
viewpoints, methods' and research results about relevant subjects 
of mutual interest (such as research on the mechanism of 
so " ,e strong earthquakes in North China, based on the evolution 
of regional ce format ion field and regional tectonics). 

(c) In 1981, China will send a small group of scientific 
workers to the U.S. for 2 months to investigate the Palmdale 
Uplift Region in Southern California j;vj c i j± orn-i tion survevs 



-.nc i-^o'iczy 2 ;:>:»= the S>an .-..-. 5 r <i * £ Faulz. Murine their 
visit, arrangements will be ma tie whereby both Sides may 
£>:rhir.ge viewpoints, methcis and research results on 
relevant subjects of mutual interest (such as ^.he cause of 
the Southern California Uplift) . 

3. Magnetic measurement 

During 1930, the feasibility of joint magnetic measurement 
systems will be investigated. A system of three to five 
portable 5-10 day recording magnetometers will jje used for 
magnetic surveys in both the Beijing-Tianjin and Western 
Yunnan Regions. 

If these measurements are successful and funds are available, 
the 0,5. side will provide five portable recording magneto- 
meter systems each for the Beijing-Tianjin and Kestern Yunnan 
Regions in 1981, 

If funds are available, 10 telemetered magnetometers vill 
be installed in the Western Yunnan Region in 1981 or 1982. 

4. Preparation of Imolementation Plans and Initiation of 



Work During 19 £0,. 



For the programs listed above, the PPC side will send a small 
croup of scientific and technical personnel to the U.S. to 
Irtrn the instrumentation and techniques of data processing 
and analysis, to discuss selection of instruments, and to 
prepare a detailed "implementation plan for programs under 



:.h: s t-. r .:.i>:; the U.S. sice will send l sr.il] crr*jp of fcibr«tific 
£:.->j -i-chr.ical personnel to China to complete detailed i:r.p3e~.ente- 
-.-^n rlar.s, to investigate and discuss 'selection of sites to 
carry out feasibility studies , and to install instruments 
and equipment together with Chinese technical personnel. 
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I. Items fcr Cooperation 

il) Cc-.p.sr&zive szu=y of seismc»ger.ic srrucfjrtiS ir. zhe 
vsszerr. ;-::ri oi the U.£. and North Ghana (ir;CJviin= field 
investigation, interpretation ana analysis of satellite 
photographs.- palecmagnetic measurements, mechanical analysis 
of roc): structure) . 

(2) Investigations of earthquake xecurrehce by study of 
historic and prehistoric ancient earthquaV.es by trenching, 
age dating, and other techniques. 

(3) Study of occurrence of great earthquakes, focal mechanisms, 
&n<3 distribution of intraplate seismicity. 

(4) Study of the relations of Pacific plate motion to 
seismicity in the Western U.S. and East China. 

(5) Sei unto tec tonic and geologic investigations in Western 
Yunnan Province. 

II. 19PO-19B1 Program — Topics will be selected from the 
following list with scheduling and size of groups to be 
determined on, a year-by-year basis. 

(1) Investigation *of .the Tanglu Fault in relation to 
earthquaV.es: A group from the U.S. side will go to China 
for joint field investigations and discussion of data and 
theories. A group from the Chinese side will co to the U.S. 
to take part in laboratory studies, such as paleomagnetic 
measurement, mechanical analysis of rock structure and 
inter^re:,>.t:.or! of satellite images in this region 



'.2 Z.wc-st : t_:a:.ion c: -Jne reloiic.n c: cari-iqua/es ro the 
:ar - Andreas Feult. system to the U.S.: A c:ou? from the 
Chinese sice will 90 to the U.S. for joint field investi- 
gations, to encage in laboratory studies, such as paieo- 
rrizrs-tic "sasurement, interpretation of satellite images, 
c*:c r..zzr t £.Ti^caZ analysis of rc-k structure. 
(-; -nvesti cation of ancient earthquakes anz traces of 
historic earthquakes in several localities in China 
(Sou-hern :cinc>:ia Province) and thsir chronological dating: 
a sr.sll group from the U.S. side vill go to China for joint 
field investigation, including trenching and other studies. 
Subsequently, a small croup will be sent from the Chinese 
sice to the U.S. to participate in chronological dating by 
various techniques and other laboratory studies. 

(4) Investigation of historical and prehistorical earthquakes 
and their seismo-geological traces in several paleoseisroic 
areas of U.S. (selected localities in California, Kevada 

and Missouri) j A group from the Chinese side will go to the 
U.S. for joint field investigations and to engage in research 
and experimental analysis. 

(5) Seismotectonic and geologic investigations in vrestern 
Yunnan Province: A small group from the U.S. sice will 
join Chinese scientists dn. geologic investigations to 
determine the geologic'origin, role of deformation and 
recurrence -_ime of large earthquakes in the region of Vestern 
Yunnan tc be instrumented jointly under Annex 1. 
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I- General 

This annex presents selected areas for cooperative research 
en earthquake encir.eering and hazards mitigation under this 
Protocol. Derailed bilateral plans including research tasks 
and financial and other requirements for each specific activity 
will be presented in a joint proposal. Joint proposals will 
be prepared by the. performing institution and/or scientists and 
r.he corresponding counterpart. The selected topics presented 
below do not exclude other cooperative activities or projects 
which might ba deemed desirable by the Parties for inclusion 
under this Protocol. Financial support for individual projects 
by UST will depend on evaluation of research proposals and the 
availability of funds. 

II- Objective and Scope 

(1) Installation and deployment of arrays of strong -motion 
instruments in China. Consideration will be civen to the 
following : 

1-A: A mobile array of digital and/or analog strong-motion 
^ccelerographs^ with an 'instrument and service base at a major 
city such .-is Beijing." The array is to be deployed after a 
major event for the purpose of capturing crounc motion data 
due to large earthquakes and aftershocks. The c:rray might also 
be employed if a prediction or warning of a major earthquake 
were issued. 



.1-5: .^ local cen?e strong-motion ir. strv:~c:r, :: r:r:';^y to bs ceployec 
possibly in t.ie Beijinc-Tienjin area, for recording r.ata of 
surface and downhole motions due to earthquakes. 

1-C: A composite array to be deployed in Southwestern China 
near the Sichuan-Yunnan border area for the purpose of observing 
the effect*; of source mechanisms, propagation paths and site 
conditions en ground motion. The measuring instruments, accessory 
and associated training of technicians for the aforementioned 
strong-motion arrays will be provided by the U.S. side while 
the PRC sice will provide costs for the support of local 
scientific and technical manpower, materials, and supplies - 
required for the site investigation and preparation, instrument 
installation, maintenance and operation. Both sices shall 
share the support and the data on an approximately equal basis. 

(2) Establishment of facilities in China for processing strong- 
motion records. On the basis of mutual support, the U.S. side 
shall provide, whenever necessary and possible, assistance in 
technology, software and hardware facilities to the PRC for 
the establishment of a strong-motion data processing center. 
The U.S. will make available the necessary hardware facilities 
upon mutually accepted terms. 

(3) Study of ground motion characteristics of destructive 
earthquakes (including seismic risk and microzonation analyses). 
Joint projects shall be developed and conducted on the basis 

of collaboration of theoretical, analytical, and field studies. 
Roth sices shall provide the necessary seisi;»oiogical , geological 
and ground motion data when available. This data includes 
preinstrumental seismicity and cite characteristics. Specific 
sites £nd regions for cooperative study shall be selected jointly. 



. , St-jv cr £ir'jrt"_ril " * :z,:j>r.zo , rei . .aLi j ity , :L-i2cre 
•- T-..:r.:sirs , oc des:c.i of i:ru::'j:es {including brittle, 
Jjctile, iTicSsive and expended systems) under the action of 
large earthquakes. "he study shall be- organized in con- 
sider ( --ti on of the status of current theoretical and 
computational investigations and the field experiences and 
■r.:::rrimental conditions in both countries. Balance shall be 
i7.«intiined between the respective interests of both sices in 
tne material and structural types considered and in the selected 
methods of analysis. Equal emphasis should be placed on 
thecretical developments and practical applications. Types 
of structures and facilities to be studied ir.ight include: 

(a) earthen cams; 

(b) hydroelectric power generation systems; 

(c) unreiniorced masonry structures; 

(d) underground conduits, cavities, and dwell.ings; 

(e) network systems for transportation, transmission of 
power and energy and water supply; 

(f) off-shore, harbor, pile supported structures, and 
inland water structures, and 

(g) industrial, commercial and residential structures. 
Under ir.utually agreed terms, the U.S. side shall provide 
technical assistancs to the PPC for the establishment of 
experimental capabilities in structural dynamics as required 
in these joint research projects. The U.S. side will make 
available the necessary equipment upon mutually accepted 

tGlTTlS. 

(5) Study of the earthquake resistance of soils and soil 
structures v.*ith emphasis on such problems as the liquefaction 
of D£ind and the dynamic response of silty Foils and soft clays. 

TVn fotl 1 r>>v' ryrt rrtnei^orafinne TT1MV ^nrO V in thCSC TOilt StudieS! 



(i) Srjth Fines shall provide field d.jta c-: soil de:"cri:.atiGn 
hr.z failure due to recent earthquakes end conduct in situ 
.inc ja'Doratcry tests of soil samples; 

(b) Both tiides shall conduct appropriate dynamic tests of 
soil samples and models using shaking tables, centrifuges, 
,:.-.c other appropriate laboratory equipment, and 

iz) Both sices shall correlate and interpret the results- 
tinder -utually agreed terms, the U.S. side shall provide 
technical assistance to the ?RC side for the establishment 
of experimental capabilities in soil dynamics as required for 
joint research. The U.S. sice will -make available the necessary 
equipment upon mutually accepted terms. 

(G) Study of technology for urban earthquake hazards reduction. 
The following considerations may be included to study measures 
for urban earthquake hazards through urban planning and 
architectural design: 

(a) The study of effects of building and infrastructure 
system failures on life safety and recovery; 

(b) The study of measures to decrease vulnerability of 
infrastructure systems in urban areas; 

(c) The study of mitigation measures for critical facilities 
such as hospitals, police and fire stations and communication 
systems; „ 

(d) T;:e study- of" techniques for seismic reliability 
identifications, reinforcement, and other alternative pro- 
cedures for reducing vulnerability of existing structures; 

(e) The development of techniques for assessing vulnerability 
of habitations! structures; 



*~rcz :or :»ducin= vdr-cbi i it y of buildings .-.nc infri- 
" ::jCVjrE sys-e-s in urban: - e J arras including Loth pre- 
_ and p:;st-e£i thguake contexts. 

:JI * Implementa tion Plan for the Year 1980 
(1) The PXC side -hall send several persons to the U.S. to 
investigate the cesicn and management of streac-mstion 
instruments and maintenance and installation of strong- 
motion instruments and data processing. The U.S. side shall 
.end several perrons for participation in the design of the 
proposed arrays and in-field reconnaissance of proposed 
instrument sates. The objectives of this exchange will be 
to make concrete plans to: 

(a) design networks; determine balances between fixed 
and mobile instruments and between types and numbers of 
instruments to be deployed; and select areas for. initial 
instrumentation. 

ib) Share experiences and F lan for processing and 
analysis of the data obtained from the networks. 
(?) The U.S. side shall provide a limited number of strong- 
motion measuring instruments for the mobile array and the 
*HC shall provide the manpower, facilities and funds needed 
ror installation, operation, and maintenance of the scientific 
and cechnicai studies. * 

iZ) The psc s^e shall' send an appropriate number of 
scientists, engineers, and researchers in the field of 
earthquake engineering and hazard mitigation to the U.S. 
to investigate the design and use of earthquake simulators 
and other laboratory and field facilities for studying the 



:•:■*:. '„.-£*• ci r*. ruciurr.s a«n .02 is jnoc-r ^rihju.c lacing ar.D 
to ■■-■j.-iy -i Ligation 1-; ; forts. The U.S. tide vill -end «n 
i?.-rc-?ri£te number of engineers, c.rchi:&c:s, and pinners 
ro investigate or to participate in joint studies. 

(4) develop a plan to permit joint teams of experts to 
conduct cooperative analyses 01 structure and soil failures 
at =n asrc-ec tine in earthcuake-damaged areas acceptable 

"-c both the ?RC and L.5. 

(5) Study the feasibility and identify common interest areas 
in societal response research for earthquake hazards 

iTii 1 1 gat ion » 

IV. 1981 Flans 

il) Complete initial deployment of instrumentation in 
mobile and/or fixed arrays in wanner and regions as .determined 
in I9S0. 

(2) Continue projects started in 1980 and initiate some 
additional above-mentioned items of cooperative study. 

(3) Increase the exchange of scientific information and 
personnel. 

(4) Conduct a workshop on seismic analysis and design of 
reinforced concrete structures including methods for the 
identification, evaluation and reinforcement of existing 
hazardous buildings. The. workshop shall be in the Summer of 
1981, in the U.S..*-- * / • 

(5) Conduct a -.jorkshop on microzonation techniques and their 
implementation lor earthquake hazards reduction in Spring 

or Fall of 1981 in China. 

(6) Prepare a bilateral joint conference on earthquake 
engineering during the Cummer of 1982, in China. 
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- - General 

This annex presents selectee study are^s for cooper ra rive 
research or. deep crustal sir-jr-jrs. A cetajjef ri2ater=I 
proposal including financial and other re! c-var.t reruire-er.tE 
ior each specific project will be presentee for consideration 
by each sice. Joint proposals will be prepared by the 
performing institution and/or scientist and the corresponding 
counterpart. The selected study areas below do not" exclude 
other cooperative activities or projects which might be deeded 

- ^ffff'^f^ by _t2_ie_ parties for inclusion under thi s protocol. 

II- Objectiv e " *"* *" 

To use a variety of approaches to improve understanding of 
deep crustal structure; to study the conditions and geodynamic 
processes leading to earthquakes; to study earthquake source 
mechanisms; and to study related geophysical problems. 

III. Scoce 

To ir.ap deep crustal structure detail using natural 'earthquake 

<5-«, reflection.^,! refraction profiling, gravity surveys, 

heat flow survey s7 and.various magnetic and electrical 

techniques. 

IV. Implementation Plan for 1980-1981 " 

CI) The PTIC side shall E ^ n d several investigators to the 
U.S. to observe and participate in a seismic reflection pro- 
riling experiment and related data processing and interpretation, 

(2) The U.S. side shall send several investigators to the PKC 
to conduct appropriate field surveys «r.d to collect data in 
sucoort of the r>hS/»r-f*s v.-*c rsr *.^,*,- .,-.„_.„ 



cocpep.vtio:.* 2:: hahtkc^a/i. iT'jdies 

cooperative p.esea fcck ppc'hcts on' 
laeoratcry £ tidies ik rock mechanics 



"• Genera l 

Tr.is annex presents selected study Areas for cooperative 
research on laboratory studies related to rock mechanics. 
A detailed bilateral proposal including financial and other 
relevant requirements for each specific project will be presented 
:er consideration by each sice. Joint proposals will be pre- 
j:=red by rhe performing institution and/or scientists and the 
corresponding counterpart. The selected study areas belov 
do net exclude other cooperative activities or projects which 
ir.ight be deemed desirable by the parties for inclusion under 
this protocol. 

II. Objective 

aO model thermodynamic conditions of deep crustai structure 

in the laboratory; to study geophysical characteristics of 

rocks, particularly the mechanism of fracture, in order to 

understand deep crustal structure and the earthquake process; and 

to provide accurate explanations for earthquake precursers. 



III. Scone 

*■ 

Cooperative studies shall include {but not ho limited toy: 

(A) The variation ct physical properties of rock during the 
fracturing process (elastic wave velocity, electrical re- 
sistivity, permeability, volumetric di latency, and the temporal 



r' 7:= :-r.-ch.5r.ic«5 ci p.c- = :-: r.- 1 c tree-*?, stick smt-, cr*d" 

iC.; The effect of pore- fluids and partial melting at high 
prossjre ind temperature. 

Pesearch proposals under this annex ir.ay contain the purchase 
c.r development of laboratory equipment necessary for the 
conduct of the i^search. 

IV . I«rp3 s.- entation plan for 1980-1992 

(A) In 1930 and 19S1, the PKC side will send several persons 

to relevant laboratories in the U.S. for cooperative studies 

en mutually agreed upon subjects, 

* 

(5) In 1982, the U.S. side will send several persons to 
relevant laboratories in the PJtC for cooperative studies on 
mutually agreed upon subjects. 



to the protocol for scientific a -cd technical 

cooperation ik earthquake studies 

deployment of very long period seiskosraphic 
stations (ida) and cooperative research ' 



— ■ •* -t: •.* 



*'«*"rv* 



I. General ■-"'•. " '■."-*■•'.* ^."-f:£^/-"-V ' 
... -....- .,;v-p>a.^-. 

A -cw network of very long period seismogrsphic stations 5.S '-, .-V.^ 
beirc established around the worlf. with the help of the.- ;" 




" >r - ;•■ "•" " frivl objectively j:^,-^:^ ^.-^r.-^K <•"-■; ^^Tl^Si \$. V^0^0^^0^ 

." ;■■■ Tn'nortin'vSn""7n>. cf'st' : ,nn , * : iTi' t>ip prc for imorovecl qeoqraphicalV; 
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III.-' Scooe *"■ ■'.-.-• ' .-.- . '.'. ".-"■.:"• : * . '■■_ \ '", ; i'V''^';^- 



To install on3\lDA station at" an appropriate location In''^.. ,y * 
Southwestern China. The installation of the instrument^ ana -'.^ - 7 
the operation of the station shall be in accordance vith^. the'^.- .'• 
standard requirement's and'procedures of the IDA networfcl-" The. , 
U.S. siae/-will provide the" gravimeter and recordingVsystc^ny;-.J '-,:; 
^ :e c'h r. i c 3 1 ' .i s :, i s tan c e ' 1 n i n s t a 1 1 a t i or. , on - s i t e _ t r a i n i n g f o r .-- y^ > * 
operators, ' supplies such*" as spare parts and magnetic. tap_e,^and ■ 



,\: ' V. 



Jill provide" all "the" da'ta" from' the*'*entire IDA rietworX. 'The ?RC 
side will provide site preparation and construction of a'.^.-;;^\. 
suitable vault if necessary/ 'maintenance and operation , of ^fhe ' . 



-.V. :r ?.:»---;nt6: io r. :-:=: : or ISBO 

■;.\j Install in IDA station in Southwestern Chine . }*ur*n*inc 

is the chosen site a-t the present tine-. 

;3) During the first six months of I960, the ?RC side will 

cons-Jit vith appropriate U.S. investigators about site 

::r^i:i::o:. and" cr-plete all preparation vc-rh. D'-rir.r -«£ 

sresne six r.cnths of ISeO, the U.S. sacs will deliver all 

instruments anc associate apparatus to the ?RC for 

ir stall atior. an- will train station operators. 



TO THE PROTOCOL TCP FC'iEaTIFIC AND TEChr.jCAL 
COOPZrATION IK EARTHQUAKE STUDIES 

EXCHANGE CF. DATA AND FILMS Or ZElSUOSRWiS 



The purpose of this annex is to facilitate the exchange 
ci tar-h science data and to enhance research efforts in 
r t. sr.clsjy en a global basis by providing higher quality 
:veis~ic data. 

I. The ::=ricr.al Geocbysical ar.d Solar-Terresirial Tata Center 
tNGSDI) of the National Oceanic and Atmospheric Administration 
tNCAA) will provide to the Institute of Geophysics '10G) of 
the Standi :~ei sinolog ical Bureau the following equipment: 

(A) The panoramic microfilming camera specially designed to 
film sei sinograms; 

(B) Film for the Above camera; 

(C) Chemicals for processing; 

(D) A tabla-top developing tank for processing the film; 
IE) other <-xp?ndable items necessary for photographing 
.^ei sinograms or developing film; 

(?) A machine which allows optical viewing of film and 
printing of sei sinograms. " 

•* 
This equipment shall remain with the Institute of Geophysics 
for tr.c reriod of the activity described in the protocol. 
A scientist and a microfilm equipment specialist of the 
National Oceanic and Atmospheric Administration shall supervise 
installation of the equipment at the Institute ana demonstrate 
■' - ** ':-r;«-«r«-t : on **nd maintenance: for ;: Ticriod of two weeks «'ifter 



.. vrj: --er,t f and installation costs, shali be -he rcsponsi- 
I .v :v f -h e iOG. Costs for unusual maintenance problems, 
repairs, and replacement of parts for the equipment shall 

v. 

he shared equally by both sides, subject to Article 4 of the 
Protocol. 

7-e Institute shall furnish copies of microfilm records 
produced by the camera to the National Oceanic and Atmospheric 
Administration on a monthly basis during the period of the 
activity provided for in this Annex. During this period, the 
:;G3DC shall furnish to the IOG at no cost and at the request 
of the IOG, the same number of microfilm records as the IOG 
furnishes to NG5DC. Microfilm records in excess of this 
number requested by the IOG will be supplied by NGSDC at 
cost. The parties shall consult as appropriate to insure 
the scientific utility and continued availability of seismic data 
resulting from the carrying out of this agreement - 

II. The State Seismological Bureau and the United States 
Geological Survey agree to exchange their publications that 

deal with areas of mutual interest as defined in Article 2 of this 
Frotocol- 

III. A plan for implementing the exchange of seismic data and 
publications and specifying the details of the arrangement 
vill be Dreoared in 1?C0. 



